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Description 

[0001] This invention relates to dust control mats and 
in particular, but not exclusively, to washable dust con- 
trol mats, in which a rubber backing sheet is cured and 
heat-bonded under pressure to the back of a fabric 
layer. It also relates to a process for manufacturing dust 
control mats. 

[0002] The term "washable" means washable by 
immersion and agitation in water or other cleaning fluid 
usually followed by spin extraction and tumble drying. 
The term "mar is used hereinafter in a wide sense to 
include rugs arKi carpets. 

[0003] Manufacturers of washable ritoer backed dust 
control mats sell their mats to the textile rental industry 
who then rent or sell the mats to the end users such as 
shops, factories, hospitals etc. The mats are placed at 
the entrances of t^uildings and serve to remove dirt and 
moisture from the feet of pedestrians entering the buikJ- 
ings. On a weekly, two weekly or monthly cyde the dirty 
mats are collected and returned to the laundry for wash- 
ing and replaced with clean mats. 
[0004] It is normal for a laundry to purchase a number 
of types of mats to deal with the variety of soiling types 
arvi end users. The common types of mat are as fol- 
lows: 

A. Cotton Mats: In general, these are mats of low 
aesthetic appeal but with very good moisture, 
grease and oil absorbing properties. The mats have 
low particulate soil absorptbn properties as the 
dense closed structure of the pile only allows the 
dirt to remain on the surface. This type of mat is 
usually seen in industrial locations arxi in entrances 
other tfian the main high profile entrarKes of shops, 
offices, factories etc. 

B. High Twist Nylon Mats: These mats utilise a high 
twist nylon pile and are harder wearing and gener- 
ally more aesthetically pleasing than cotton pile 
mats. The mats are therefore usually placed at the 
high profile entrances to premises and can be col- 
our co-ordinated with the decoration and may have 
a message or advertisement written on them. The 
mats have very good particulate soiling at>sorption 
properties and maintain their appearance loriger 
than other mat types, as the soiling is absorbed into 
and hidden within the pile. These mats only have 
limited moisture and oil absorption properties. 

C. Scraper Mats: These mats have a pile that is 
manufactured from 100% nylon or polyester mono- 
filament, or a comt^i nation of monofilament and 
high twist nylon pile. This type of mat can be placed 
outside the entrance to enat>le people entering the 
building to wipe their feet to remove particulate soil- 
ing. The mats have little or no moisture absorbing 
properties and are usually complemented by a sec- 
ond mat of cotton or High Twist Nylon immediately 
inside the entrance to remove moisture from pedes- 



trians' shoes. 

[0005] It is an object of the invention to provide a dust 
control mat that mitigates at least some of the disadvan- 

5 tages of the aforesaid mat types. 

[0006] According to a first aspect of the present inven- 
tion there is provkjed a dust control mat having a tufted 
f bre layer including a suk)strate arKi tufts of a plurality of 
yarns, including a twisted synthetk; yarn, a synthetk; 

10 monofilament yarn and a yarn that has good moisture 
absort^ing characteristics. 

[0007] The inclusion in the tutted f bre layer of a syn- 
thetic monofilament yam gives the mat good dirt remov- 
ing properties, while the Inclusion of a yarn having good 

IS moisture absorbing characteristics allows the mat to 
at>sorb water effidentty. The twisted synthetic yam 
gives the mat good particulate soil absorption and a 
smart and durable appearance. 
[0008] Advantageously, the twisted synthetic yarn is a 

20 high twist nylon yam, preferably a two ply twisted arKi 
heat set yam, preferably a yarn of solution-dyed fslylon 
6. Advantageously, the count of the twisted synthetk: 
yarn is in the range 1000 to 5000 decitex, arxj is prefer- 
ably approximately 1300 decitex. 

25 [0009] Advantageously, the synthetic monofilament 
yarn is a single ply twisted and heat s^ yarn of multiple 
nylon, polyester or polypropylene monofilament. 
Advantageously, the count of the indivklual nnonofila- 
ments is in the range 8 to 5700 decttex, and is prefera- 

30 t)ly approximately 420 decitex. which is equivalent to a 
diameter of approximately 0.2mm. The total count of the 
synthetic monofilamerrt yarn is preferably in the range 
1680 to 6720 decitex, and in a yarn comprising eight 
strands of 420 decitex monofilament is 3360 dedtex. 

35 The monofilaments provkJe a scraping effect that 
renrK)ves drt very effk^iently from pedestrians' shoes. 
They also cause an audik>le scraping sound when the 
mat is stepped upon, which encourages people to wipe 
their feet. 

40 [0010] Advantageously, the moisture akksorbing yam 
is a cotton or cotton blend yarn, and may be a blend of 
cotton and rayon, a blerxj of cotton and polyester or a 
iAend of cotton and polypropylene, or any other suitable 
blend of cotton and synthetic f i3res. 

45 [0011] Advantageously, the moisture at^sorbing yam 
is a six fold yarn of cotton yam of cotton count 20 to cot- 
ton count 3. preferably cotton count 7.5. 
[0012] Advantageously, the ratio of twisted synthetic 
yarn tufts to synthetic monofilament yarn tufts in the 

50 fflDre layer is in the range 2:1 to 6:1 . preferably 2:1 . 
wherein the ratio of nnoisture absorbing yarn tufts to 
synthetic monofilam^ yarn tufts in the fibre layer is in 
the range 2:1 to 6:1 . preferably 3:1 . 
[0013] According to a second aspect of the present 

55 invention there is provkJed a dust control mat fiaving a 
tufted f bre layer including a substrate and tufts of a first 
yarn and a second yarn, wherein the first yarn is a 
twisted synthetic yarn and the second yarn is a twisted 
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yarn that includes a synthetic monotfilament and a third 
yarn having good moisture absorbing characteristics. 
[0014] The Inclusion in the second yarn of a synthetic 
monofilament and a third yarn having good nrwisture 
absorbing characteristics gives the mat good dirt 
removing and nwisture absorbing properties, while first 
yarn of twisted synthetic yarn gives the mat good partic- 
ulate soil absorption arxl a smart and durable appear- 
ance. Twisting the synthetic monof ilament and the third 
yarn together gives the second yarn a similar stiffness 
to that of the first yarn, wrtiich gives the mat a uniform 
appearance and improves its durability. 
[0015] Advantageously, the first yarn is a high twist 
nylon yarn and preferak)ly a two ply yarn, the count of 
the first yarn being in the range 1000 to 5000 decrtex. 
preferat)ly approximately 1300 decitex. High twist nylon 
yarn has been found to give the mat very good particu- 
late soil absorption arKi a smart appearance. 
[0016] Advantageously, the second yarn includes a 
nylon or polyester nrwnoffilament of diameter 0.026mm 
to 0.5mm, preferably approximately 0.2mm. The mono- 
filaments provide a scraping effect that rerrwves dirt 
very efficiently from pedestrians* shoes. They also 
cause an audible scraping sound when the mat is 
stepped upon, which encourages people to wipe their 
feet. 

[0017] Advantageously, the third yarn includes from 
one to six plies, preferably two plies, of cotton yam of 
cotton count 10 to cotton count 1, preferably cotton 
count 2. The cotton yarn gives the mat very good nrrois- 
ture absorbing properties. 

[0018] The third yarn may indixle a blend of cotton 
and polyester and the second yarn may be a twisted, 
heat set yarn. The inclusion of low melting point polyes- 
ter allows the second yarn to be twisted and heat set. 
Alternatively, the secorKi yarn may be heat set by par- 
tially melting the synthetic nnonofilament. Heat setting 
the second yarn gives it better abrasion resistance and 
improves adhesion between the third yarn and the 
monofilament. 

[0019] Advantageously, the ratio of first yarn tufts to 
second yarn tufts in the fibre layer is in the range 1 :1 to 
6:1 , preferably 3:1 . These ratios have been found to give 
a good balance of properties: i.e., a good scraping 
effect, good moisture absorption, good particulate soil 
absorption and good appearance and durability. 
[0020] Advantageously, the sut>strate includes a layer 
of non-woven polyester. 

[0021 ] Advantageously, the tufted fibre layer is bonded 
to a rukjljer tracking layer of natural or synthetic rut^er. 
[0022] The mat is preferably a washable dust control 
mat- 

[0023] According to a third aspect of the invention 
there is provided a washable dust control mat having a 
tufted fibre layer including tufts of a plurality of yarns and 
a substrate of non^woven polyester, and a rubber back- 
ing layer to which the tufted fibre layer is bonded, the 
plurality of yarns including a high twist, twisted and heat 



set synthetic yarn, a twisted and heat set yarn of multi- 
ple synthetic monofilaments, arxJ a cotton or cotton 
blend yarn that has good moisture at)Sorbing character- 
istics. 

5 [0024] According to a further aspect of the invention 
there is provided a process for manufacturing dust con- 
trol nriats, in v/hich a plurality of yarns are tufted onto a 
sut»strate to produce a tufted fibre layer having tufts of 
said yarns, v^erein said plurality of yarns include a 

10 twisted synthetic yarn, a synthetic monofilament yarn 
and a yarn that has good moisture at>sorbing character- 
istics. 

[0025] According to another aspect of the invention 
there is provkJed a process for manufacturing dust con- 

15 trol mats, in which a first yarn and a second yarn are 
tufted onto a substrate to produce a tufted fibre layer 
having tufts of sak) first and second yarns, wherein the 
first yam is a twisted synthetic yarn and the second yarn 
is a twisted yarn that includes a synthetic monofilament 

20 and a third yarn having good moisture absorbing char- 
acteristics. 

[0026] Embodiments of the invention will now be 
described, by way of example, with reference to the 
accompanying drawings, in which: 

25 

Fig. 1 is a side cross-section through a portion of a 
dust control mat according to a first emlxxliment of 
the invention, and 

30 F\Q. 2 is a skie cross-section though a portion of a 
dust control mat acccwding to a second embodi- 
ment of the invention. 

[0027] The mat shown in Fig. 1 has a fabric layer 2 
35 and a rutiber backing 4. The fabric layer 2 includes a 
tufted pile 6, which is tufted onto a substrate 8 (or pri- 
mary backing), for example of woven or non-woven pol- 
yester or polypropylene of density between 70 and 300 
gms/m^. In the preferred example we use a non-woven 
40 polyester suk^strate of density 100 gms/m^. The tufted 
pile can be cut. looped or tx)th, and typically consists of 
cut pile. The fabric layer 2 Is tx)nded to the backing 4 of 
nitrile rubber in a heated press, for example at a tenper- 
ature of 170**C and a pressure of 30 pounds per square 
45 inch, applied for a cyde time of six minutes. 

[0028] The pile is made up of two yarn types, these 
being: 



50 



A: a first yarn 10 of high twist nylon, and 

B: a second yarn 12. including a nylon monofila- 
ment 14 and two cotton plies 16. 



[0029] The fitxe layer 2 is produced by creeling the 
55 tufting machine as follows: 

AAABAAABAAAB etc.. 
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where A - high twist nylon yarn 10 and B = 3 ply oot- 
ton/nylon monofilament 12. 

[0030] This produces a 1 in 4 tufted pile with three 
tufts of high twist nylon yarn 1 0 for each tuft of 3 ply cot- 
ton/nylon nmnofilament yam 12 (i.e. a ratio of 3:1). 
[0031] By combining the three pile types, it is possible 
to create a mat with the following properties: 

1. increased scraping effect compared to a cotton 
or high twist nylon pile, 

2. increased moisture absorption compared to a 
high twist nylon or scraper mat. 

3. Increased particulate soil at>SGrption compared 
to a cotton mat. 

[0032] In this example, the high twist nylon yarn 10 is 
a two ply yarn of 1300 Decitex with an inserted twist 
level of 195 twists per metre and heat set. However 
other 1 , 2, 3 or 4 ply yarns ranging in count from 1 000 to 
4500 denier with single filament counts of the order 15 
to 1 00 denier per filament may also be used. 
[0033] In this example, the 3 ply cotton/nylon monofil- 
ament yarn 12 consists of one ply of nylon monofila- 
ment 14 and two plies of cotton 16. The nylon 
nrK>nofilament has a diameter of 0.2mm: however poly- 
ester rmnofilamerrt varying in diameter from 0.025mm 
to 0.5mm would also be suitat}le. The two plies of cotton 
1 6 are of count 2*s cotton count and are twisted with the 
monofilament 14. Counts of 10*s to Vs cotton count 
would also be suitable in 1 . 2, 3. 4, 5 or 6 ply 
[0034] Blends of cotton and polyester up to 50% 
would also be suitable. The addition of a low melting 
point polyester may be advantageous in that the yarn 
would then be heat set during the pressing process and 
the polyester would melt into the cotton, giving better 
akMBSion resistance and improved adhesion to the 
monofilament. It would also be possrk^le to achieve the 
same effect by melting the nylon nrionof ilament either by 
heat setting, microwaving or heating by some other suit- 
at3le means. 

[0035] The mat shown in Fig.2 has a fabric layer 22 
and a rutsber t>acking 24. The fsUxic layer 22 includes a 
tufted pile 26, which is tufted onto a substrate (or pri- 
nrtary tracking) 28, for example of woven or non^oven 
polyester or polypropylene of density between 70 and 
300 gms/m^. In the preferred example we use a non- 
woven polyester substrate of density 100 gms/nrt^. The 
pile 26 can be cut, looped or both, and typically consists 
of cut pile. The fabric layer 22 is bonded to the backing 
24 of nttrile rut^ber in a heated press, for example at a 
temperature of 1 70°C and a pressure of 30 pounds per 
square inch, applied for a cycle time of six minutes. 
[0036] The pile 26 is made up of three yarn types, 
these being: 

A: a first yarn 30 of multiple nylon morKsfilaments.. 



and 

6: a second yarn 32 of high twist nylon, and 

5 C: a third yarn 34 of cotton or cotton blend. 

[0037] The fibre layer 22 is produced by aeeling the 
tufting machine as follows: 

10 ABBCCABBCCetc. 

[0038] This produces a 1 :22 tufted pile with two tufts 
(or "ends") of high twist nylon ^n 32 and two tufts or 
"erKis" of cotton or cotton blerxj for each tuft or erKl of 
IS multiple nylon monofilament yarn 30. Other ratios are of 
course possible: for example, the tufted pile may include 
three ends of cotton or cotton blend and two ends of 
high twist nylon for each end of multiple monofilament 
yam. 

20 [0039] In the example described above, the first yam 
30 of muHipie monofilament yam comprises eight fila- 
ments of 0.2mm diameter, 420 decitex nylon, single ply 
twisted and heat set. to produce a yarn with a count of 
3360 decitex. The second yam 32 of high twist nylon 

25 comprises 68 filaments of 19.1 decitex. solution-dyed 
Nylon 6, two ply twisted and heat set to produce a yam 
with a count of 1300 decitex. The third yarn 34 of cotton 
or cotton k)lend comprises a 7.5s cotton count 6 fold 
yarn. 

30 [(K)40] Various yarns may be used for the cotton or 
cotton blend yarn 34, preferred examples being as fol- 
lows: 

i. 100% cotton. 

35 

il. A t^lend of 70% cotton and 30% rayon. The rayon 
used may be the type sold under the trade mark 
AMICXDR PLUS, which has antimicrobial properties 
and imparts mildew resistance to the cotton. 

40 

ill. A k>lend of 80% cotton and 20% polyester. The 
polyester gives added strength to the yarn and 
improves the wear characteristics of the mat 

45 iv. A blend of 80% cotton and 20% polypropylene. 
The polypropylene has antimicrofcnal properties and 
a low melting point which allows K to fuse with the 
cotton during the heated vulcanisation process, 
thereby preventing linting and giving improved 

50 abrasion resistance. 

[0041] Other suitable blends of cotton and synthetic 
f bres may also be used. 

[0042] The combination of regular high twist nylon. 
55 thick scratchy nylon monofilaments and cotton or cotton 
t)lend gives a t>alance of cleaning properties, grit reten- 
tion and water atisorption. 
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Claims 

1 . A dust control mat having a tufted ftore layer includ- 
ing a substrate and tufts of a plurality of yams, 
including a twisted synthetic yarn, a synthetic 
monofilament yarn arKl a yarn that has good mois- 
ture at>sorblng characteristics. 

2. A mat according to daim 1, wherein the twisted 
synthetic yarn is a high twist nyton yarn. 

3. A mat according to claim 1 or daim 2. wherein the 
twisted synthetic yarn is a two ply twisted and heat 
set yarn. 

4. A mat according to anyone of the preceding daims, 
wherein the twisted synthetic yarn is a yarn of solu- 
tion-dyed Nylon 6. 

5. A mat according to any one of the preceding daims, 
wherein the count of the twisted synthetic yarn Is in 
the range 1000 to 5000 decitex. and is preferably 
approximately 1300 decitex. 

6- A mat according to any one of the preceding daims, 
wherein the synthetic monofilament yarn is a single 
ply twisted and heat set yarn of multiple nylon, pol- 
yester or polypropylene monofilaments. 

7. A mat accorcBng to claim 6. wherein the count of the 
individual monofilaments in the synthetic monofila- 
ment yarn is in the range 8 to 5700 decitex and is 
preferably approximately 420 decitex. 

8. A mat according to any one of the preceding daims. 
wherein the nrroisture absorbing yarn is a cotton 
yarn or a cotton blend yarn. 

9. A mat according to claim 8, wherein the moisture 
at>sort>ing yarn includes a Ijlend of cotton and 
rayon, or cotton and polyester, or cotton and poly- 
propylene. 

10. A mat according to claim 8 or daim 9, wherein the 
moisture absortxng yarn is a six fdd yarn of cotton 
yarn of cotton count 20 to cotton count 3, preferably 
cotton count 7.5. 



IS 



1 3. A dust control mat having a tufted fibre layer indud- 
ing a sut)Strate and tufts of a first ^rn arxl a second 
yam. wherein the first yarn is a twisted synthetic 
yam and the second yarn is a twisted yarn that 

5 includes a synthetic monofilament and a third yam 
having good moisture absortxng characteristics. 

14. A mat according to any one of the preceding clainis. 
wherein the substrate includes a layer of non- 

10 woven polyester. 

1 5. A mat according to arry one of the preceding daims. 
wherein the tufted fibre layer is bonded to a rubber 
backing layer. 

1 6. A mat according to any one of the preceding claims, 
wher^n the mat is a washable dust control mat. 

17. A washat)le dust control mat having a tufted fibre 
20 layer including tufts off a plurality of yarns and a sub- 
strate of rK>n-woven polyester, and a rukJber k>ack- 
ing layer to which the tufted fibre layer is bonded, 
the plurality of yams including a high twist, twisted 
and heat set synthetic yarn, a twisted and heat set 

25 yarn of nrwltiple synthetic monofilaments, and a cot- 
ton or cotton Wend yarn that has good moisture 
absorbing characteristics. 

18- A process for manufacturing dust control mats, in 
30 which a plurality of yarns are tufted onto a substrate 
to produce a tufted fibre layer having tufts of said 
yarns, wherein said plurality of yarns include a 
twisted synthetic yam. a synthetic monofilament 
yarn and a yarn that has good moisture absorbing 
35 characteristics. 

19, A process for manufacturing dust corrtrd mats, in 
which a first yarn and a second yarn are tufted onto 
a substrate to produce a tufted fibre layer having 
40 tufts Of said first and second yarns, wherein the first 
yarn is a twisted synthetic yam and the second yarn 
is a twisted yarn that includes a synthetic monofila- 
ment and a third yarn having good moisture absorb- 
ing characteristics. 

45 



1 1 . A mat according to any one of the preceding dainre. 
wherein the ratio of twisted synthetic yarn tufts to so 
synthetic monofilament yarn tufts in the f tore layer is 

in the range 2:1 to 6:1 . preferably 2:1. 

1 2. A mat according to any one of the preceding daims, 
wherein the ratio of moisture absorbing yarn tufts to ss 
synthetic monofilament yarn tufts in the f bre layer is 

in the range 2:1 to 6:1. preferably 3:1. 
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